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(54) PULSIMETER 
(57)Abstract 

PURPOSE: To enable a pulsimeter to detect pulse waves even while a user 
is exercising and to warn the user when a detecting position is kept 
inappropriate over a predetertniried period. 

CONSTITUTION: A pulse wave detecting device 101 detects pulse waves 
from a human body and a physical movement detecting device 102 detects 



movements of a human body. A pulse operating device 110, inputted of pulse .13 



wave signals and physical movement signals, applies operation to pulse 
waves so as to send put the results to an indicating device 111. A measuring : =l^>g? 
position determining device 112 determines a pulse waye^measuring position 
from the inputted pulse wave signals and physical movement signals so as to 
send out the results to a warning device 1 1 4. through a timing device 113. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A pulse wave detection means (101) by which a pulse wave sensor detects a pulse wave, and 
a body motion detection means by which a body motion sensor detects a body motion (102) t A pulse 
wave signal transformation means to change into a digital signal the pulse wave signal outputted from a 
pulse wave detection means (101) (103), A body motion signal transformation means to change into a 
digital signal the body motion signal outputted from a body motion detection means (102) (104), A pulse 
wave signal storage means to memorize the pulse wave data by which digital conversion was. carried but 
with the pulse wave signal transformation means (103) (105), A body motion signal storage means to 
memorize the body motion signal data by which digital conversion was carried out with the body motion 
signal transformation means (104) (106), A pulse waye signal operation means to perform frequency 
analysis of a pulse wave signal from the pulse wave signal data memorized by the pulse wave, signal, 
storage means . (105) (107), A body motion signal operation means to perform frequency, analysis of a 
body motion, signal from the body motion signal data memorized by the body motion signal storage 
means (106) (108), A pulse wave component extract means to input the output signal of a pulse wave 
signal operation means (107), and the output signal of a body motion signal operation means (108), and 
to extract the frequency component of a pulse wave (109), A pulse rate operation means to calculate a 
pulse rate from the frequency extracted by the pulse wave component extract means (109) (1 10), A 
display means to display the pulse rate calculated with the pulse rate operation means (111), A 
measuring-point quality judging means to input the output signal of a pulse wave component extract 
means (109), and to judge whether the measuring point of a pulse wave is suitable (112), the time check 
which inputs the output signal of a measuring-point quality judging means (112), and calculates the hour 
entry about a measuring point — a means (1 13) and a time check — the pulsometer characterized by 
having a warning means (114) to input the output signal of a means (113) and to output the information 
about the quality of a measuring point. 

[Claim 2] A pulse wave detection means (101) to detect a pulse wave, and a body motion detection 
means to detect a body motion (102), A measuring-point quality judging means to judge whether the 
measuring point of a pulse wave is suitable based on the pulse wave signal which a pulse wave detection 
means (101) outputs, and the body motion signal which a body motion detection means (102) outputs 
(1 12), Pulsometer characterized by having a warning means (114) to output the information about the 
quality of a measuring point based on the measuring-point quality signal which a measuring-point quality 
judging means (1 12) outputs. . ... 

[Claim 3] Pulsometer according to claim 2 which has a pulse rate operation means (1 10) to calculate a 
pulse rate based on the pulse wave signal which a pulse wave detection means (101) outputs, and the 
body motion signal which a body motion detection means (102) outputs, and a display means (1 11) to 
input the signal about the pulse rate which a pulse rate operation means (1 10) outputs, and to display a 
pulse rate. 

[Claim 4] Pulsometer characterized by performing FFT (Fast fourier transform) processing in the . 
pulsometer of claim 1 in a pulse wave signal operation means (107) to perform frequency analysis of a 



pulse wave signal, and a body motion signal operation means (108) to perform frequency analysis of a 
body motion signal, in the case of frequency analysis. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the list-directed pulsometer. , 
[0002] 

[Description of the Prior Art] Drawing 8 is the functional block diagram showing the configuration of 
conventional pulse wave detection equipment The pulse wave detection means 801 detects a pulse 
wave signal, and outputs the detected pulse wave signal to the pulse wave-pulse rate conversion means 
802 and the pulse wave comparison means 804. The pulse wave-pulse rate conversion means 802 
converts the inputted pulse wave signal into a pulse rate. The pulse wave display means 804 inputs the 
output signal of the pulse wave-pulse rate conversion means 802, and displays a pulse rate. The pulse 
wave comparison means 805 compares with the output signal of the pulse wave information storage 
means 804 the pulse wave signal which the pulse wave detection means 801 outputted. The comparison 
result display means 806 inputs the output signal of the pulse wave comparison means 805, and displays 
a comparison result. 

[0003] The above pulse wave detection equipments are indicated by JP,4-108426,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional pulsometer, the operating 
personnel was able to be told about whether a measuring point is suitable only by the quiescent state. 
Moreover, when it was judged by the comparison result also in an instant that it is unsuitable, it was not 
what it warns and is easy to use. 

[0005] Then, the purpose of this invention performs pulse wave detection during movement, and when a 
certain fixed time amount detection location is unsuitable, it is to offer the pulsometer of which it warns 
a user. 
[0006] 

[Means for Solving the Problem] A pulse wave component extract means for this invention to input the 
output signal of a pulse wave signal operation means, and the output signal of a body motion signal 
operation means, and to extract the frequency component of a pulse wave in order to solve the above- 
mentioned technical problem, A measuring-point quality judging means to input the output signal of a 
pulse wave component extract means, and to judge whether the measuring point of a pulse, wave is 
suitable, the time check which inputs the output signal of a measuring-point quality judging means, and 
calculates the hour entry about a measuring point — a means and a time check — by inputting the 
output signal of a means and considering as the configuration which establishes a warning means to 
output the information about the quality of a measuring point When the location of the sensor which 
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detects a pulse wave was not suitable, it made it possible to tell a user about ********. 
[0007] 

[Function] Drawing 1 is the functional block diagram showing an example of the typical configuration of 
this invention. From the body, the pulse wave detection means 101 detects a pulse wave, and outputs 
the detected signal to the pulse wave signal transformation means 103. The pulse wave signal 
transformation means 103 changes the inputted signal into a digital signal, and outputs it to the pulse 
wave signal storage means 105. The pulse wave signal storage means 105 memorizes the pulse wave 
data changed into the digital signal. The pulse wave signal operation means 107 inputs the output signal 
of the pulse wave signal storage means 105, and performs frequency analysis of a pulse wave signal. 
[0008] The body motion detection means 102 detects a motion of the body, and outputs the detected 
signal to the body motion signal transformation means 104. The body motion signal transformation 
means 104 changes the inputted signal into a digital signal, and outputs it to the body motion signal 
storage means 106. The body motion signal storage means 106 memorizes the body motion data 
changed into the digital signal. The body motion signal operation means 108 inputs the output signal of 
the body motion signal storage means 106, and performs frequency analysis of a body motion signal. 
[0009] The pulse wave component extract means 109 inputs the output signal of the pulse wave signal 
operation means 107, and the output signal of the body motion signal operation means 108, and extracts 
the frequency component of a pulse wave. The pulse rate operation means 110 calculates a pulse rate 
by the frequency component of the inputted pulse wave, and outputs the result to the display, means 
111. 

[0010] a ******** [ that the measuring point of a pulse wave is suitable for the measuring-point quality 
judging means 112 by the frequency component of the inputted pulse wave ] — judging : — the result — 
a time check — it outputs to a means 113. a time check — a means 1 13 calculates the hour entry 
about the measuring point of a pulse wave based on the inputted signal, and outputs the result to the 
warning means 114. 
[0011] 

[Example] Drawing 2 is the functional block diagram showing the example of the pulsometer of this 
invention. From a living body, the pulse wave sensor 201 detects a pulse wave, and outputs the 
detected pulse wave signal to the pulse wave signal amplifying circuit 203. The body motion sensor 202 
detects a motion of a living body, and outputs the detected body motion signal to the body motion signal 
amplifying circuit 204. A piezo-electric microphone is used as a pulse wave sensor. An acceleration 
sensor is usesd as a body motion sensor. The pulse wave signal amplifying circuit 203 amplifies a pulse 
wave signal, and outputs it to A/D converter 205. The body motion signal amplifying circuit 204 amplifies 
a body motion signal, and outputs it to A/D converter 205. A/D converter 205 carries out A/D 
conversion of a pulse wave signal and the body motion signal, and outputs them to CPU206. 
[0012] CPU206 carries out FFT (FastFourier Transform) processing of the pulse wave signal by which 
A/D conversion was carried out, and the body motion signal, extracts a pulse wave, calculates a pulse 
rate, and outputs it to the display devices 21 1, such as the LCD panel. When a pulse wave is not 
extracted in CPU206 but it is judged with the detection location of a pulse wave being unsuitable, a time 
check is started based on the output from an oscillator circuit 209 and a frequency divider 210. A time 
check is reset when the detection location of a pulse wave returns to a suitable -location on the way. 
However, when it continues beyond fixed time amount with an unsuitable condition, a beep sound is 
generated with the pronunciation equipments 212, such as a buzzer. [0013] Drawing 3 extracts a pulse 
wave component, judges the quality of a measuring point, and when a measuring point is unsuitable, it is 
a flow chart which shows the procedure of warning a user. Three drawings of drawing 4 - drawing 6 are 
explained, respectively. When drawing 4 is measured by the quiescent state, drawing 5 is in a movement 
condition, and when the pulse wave is detected, drawing 6 is in a movement condition and is the 
explanatory view showing a result when a pulse wave sensor shifts from a suitable location and the 
pulse wave is not detected. In drawing 4 - drawing 6 , (a) expresses a pulse wave, (b) expresses the 
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spectrum of a body motion, and (c) expresses the spectrum component which lengthened body motion 
spectrum from pulse wave spectrum. 

[0014] In drawing 2 and drawing 3 CPU206 inputs a pulse wave signal and a body motion signal, and 
pulse wave spectrum as shown in drawing 4 , drawing 5 , and drawing 6 , and body motion spectrum are 
calculated. And a pulse wave component is extracted by subtracting body motion spectrum from pulse 
wave spectrum (S303). A pulse rate is calculated from the result (S304), and it judges whether, the 
location of a pulse wave sensor is suitable (S306). Here, if it has measured by the quiescent state, as 
shown in drawing 4 , a body motion component is not detected, but if spectrum is subtracted, a pulse 
wave component will be extracted. 

[0015] Although a body motion component appears in pulse wave spectrum as shown in drawing 5 when 
a pulse wave sensor is in a suitable location, even if it has measured in the state of movement, it can 
leave only a pulse wave component by subtraction. In the state of movement, when a pulse wave sensor 
is in an unsuitable location, as shown in drawing 6 , a pulse wave component is not detected, but it is 
judged with a measuring point being unsuitable. If it puts on this condition, time amount is accumulated 
based on the input signal from an oscillator circuit 209 and a frequency divider 210 shown in drawing 2 
(S308). 

[0016] And if fixed time amount with accumulation time. amount is exceeded (S309), it will warn a user 
with the pronunciation equipment 212 shown in drawing 2 (S310). While warning, or while having 
accumulated the time amount before warning, a pulse wave component is extracted, when judged with 
the pulse wave sensor having returned to the suitable location, accumulation time amount is reset to 0 
(S307), and warning is stopped. 

[0017] Drawing 7 is the explanatory view showing the example of the appearance of this invention: In 
drawing 7 , (a) is the type which contained the pulse wave sensor in the finger cot 701, (b) is the. type 
which built the body motion sensor 702 into the belt 703, and (c) is the type which made two sensors 
704 and 705 one. 
[0018] 

[Effect of the Invention] When the pulse wave sensor had moved from a suitable location during 
movement according to this invention, a user could be told now about that and a user returned to a 
suitable location by it, it became [ as stated above, ] possible to continue measurement of a pulse rate. 
Moreover, since nothing acted when returning immediately even if the pulse wave sensor moved, it 
troubled and decreased as if. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram showing an example of the typical configuration of this 
invention. 

[Drawing 2] It is the functional block diagram showing the example of the pulsometer of this invention. 



^Drawing 3] It is the flow chart which shows the outline of CPU in the example of the pulsometer of this 
invention of operation. 

[Drawing 4] It is the explanatory view showing the frequency component about detection data when the 
pulse is detected by the quiescent state in the example of the pulsometer of this invention. 
[Drawing 5] It is the explanatory view showing the frequency component about detection data when the 
pulse is detected in the state of movement in the example of the pulsometer of this invention. 
[Drawing 6] It is the explanatory view showing the frequency component about detection data when the 
pulse wave sensor has shifted in the example of the pulsometer of this invention. 

[Drawing 7] It is the explanatory view showing the example of the appearance of the pulsometer of this 
invention. 

[Drawing 8] It is the functional block diagram showing the configuration of the conventional pulsometer. 
[Description of Notations] 

101 Pulse Wave Detection Means 

102 Body Motion Detection Means 

103 Pulse Wave Signal Transformation Means 

104 Body Motion Signal Storage Means 

105 Pulse Wave Signal Storage Means 

106 Body Motion Signal Transformation Means 

107 Pulse Wave Signal Operation Means 

108 Body Motion Signal Operation Means 

109 Pulse Wave Component Extract Means 

110 Pulse Rate Operation Means 

1 1 1 Display Means 

112 Measuring-Point Quality Judging Means 

113 Time Check — Means 

1 1 4 Warning Means 

201 Pulse Wave Sensor 

202 Body Motion Sensor 

205 A/D Converter . 

206 CPU 

207 RAM 

208 Multiplier. . . . : . - 

211 Display Device 

209 Oscillator Circuit 

210 Frequency Divider 

212 Pronunciation Equipment 
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